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DETAILED ACTION 

Claim Rejections - 35 USC § 103 

1. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented 
and the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

2. Claims 1-19 and 21-31 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Kasper et al (US Pub. No. 2004/0208207) in view of Carvalho et al 
(US Pub. No. 2006/0226930). 

Regarding claim 1, a transmitter in a fiber optic system, the transmitter (as 
shown in Fig. 2) comprising: 

a driver circuit (16) configured to receive a modulated electrical signal (from data 
source) and to have a driver circuit output impedance (it is well known that driver 
circuit have output impedance); 

a light emitting source (18) having a light emitter impedance (it is well known 
that driver circuit have output impedance) different than the driver circuit output 
impedance, the light emitting source configured to receive the modulated electrical 
signal such that it produces a modulated optical signal proportional to modulated 
electrical signal; and 

transmission lines having a length between a first end and a second end, the 
transmission lines coupled to the driver circuit at the first end and to the light emitting 
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source at the second end such that the transmission lines transmit the modulated 
electrical signal from the driver circuit to the light emitting source (see paragraph 
[0023-0028]). 

Kasper et al disclose optical transmission system comprising transmission line 
connecting the driver and the laser and suggest the use of impedance matching 
resistors between the laser driver and laser diode (see paragraphs [002-00024]). 
Kasper et al differ from the claimed invention in that Kasper et al do not disclose that 
the transmission lines configured such that impedance of the transmission lines 
gradually changes over the length so that the tapered transmission lines match the 
impedance of the driver circuit at the first end and match the impedance of the light 
emitter at the second end. Carvalho et al teach the use of tapered lines for impedance 
matching having the impedance of the transmission lines gradually changes over the 
length (see Fig. 1 and paragraph [0030]). Therefore, it would have been obvious to an 
artisan of ordinary skill in the art at the time the invention was made to replace the 
transmission line or impedance matching resistors of Kasper et al with that of tapered 
transmission lines of Carvalho et al. One of ordinary skill in the art would have been 
motivated to provide such impedance matching transmission line in order to provide 
impedance matching devices with small geometrical devices which further provide 
improved operational bandwidths and low dispersion. 

Regarding claims 2 and 16, wherein the tapered transmission lines gradually 
change the capacitance and impedance along the length such that the tapered 
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transmission lines gradually match the driver circuit output impedance at the first end 
to the light emitter impedance at the second end without use of lumped circuit 
components (see Fig. 1 and paragraph [0030]). 

Regarding claim 3, wherein the tapered transmission lines comprise two lines 
spaced apart in a transmission plane, the transmission plane being located adjacent a 
ground plane (see Fig. 1 and paragraph [0030]). 

Regarding claim 4, wherein the two lines are spaced apart from each other at 
the first end by a first distance and spaced apart from each other at the second end by 
a second distance, the first distance being greater than the second distance (see Fig. 1 
and paragraph [0030]). 

Regarding claim 5, wherein the two lines are spaced apart from each other at 
the first end by a first distance and spaced apart from each other at the second end by 
a second distance, the first distance being less than the second distance (see Fig. 1 and 
paragraph [0030]). 

Regarding claim 6, wherein the lines in the transmission plane are spaced apart 
from the ground plane at the first end by a first distance and wherein the lines in the 
transmission plane are spaced apart from the ground plane at the second end by a 
second distance, the first distance being greater than the second distance (see Fig. 1 
and paragraph [0030]). 

Regarding claim 7, wherein the lines in the transmission plane are spaced apart 
from the ground plane at the first end by a first distance and wherein the lines in the 
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transmission plane are spaced apart from the ground plane at the second end by a 
second distance, the first distance being less than the second distance (see Fig. 1 and 
paragraph [0030]). 

Regarding claim 8, wherein each of the lines has a varying diameter over the 
length of the transmission lines such that the diameters of the two lines at the first end 
are smaller than the diameters of the two lines at the second end (see Fig. 1 and 
paragraph [0030]). 

Regarding claim 9, wherein each of the lines has a varying diameter over the 
length of the transmission lines such that the diameters of the two lines at the first end 
are larger than the diameters of the two lines at the second end (see Fig. 1 and 
paragraph [0030]). 

Regarding claim 10, wherein the driver circuit output impedance is higher than 
the light emitter impedance (it is well known that the impedance of the light emitter is 
less than the driver circuit). 

Regarding claim 11, the combination does not specifically disclose that the driver 
circuit output impedance is between 50 Ohms and 75 Ohms and the light emitter 
impedance is between 5 Ohms and 25 Ohms such that that transmission line 
impedance gradually changes over its length from between 50 Ohms and 75 Ohms to 
between 5 Ohms and 25 Ohms. However, it would have been obvious to provide 
impedance matching to the desired impedance of the driver circuit and the light emitter 
in order to reduce distortions. 
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Regarding claim 12, wherein the driver circuit is a laser driver circuit and the 
light emitter source is a laser diode (see Fig. 1 of Kasper et al). 

Regarding claim 13, the combination differs from the claimed invention in that 
the combination does not disclose the driver circuit is a light emitting diode driver circuit 
and the light emitter source is a light emitting diode. However, it would have been 
obvious to an artisan of ordinary skill in the art at the time the invention was made to 
replace the laser and driver of Kasper et al with that of LED and its corresponding 
drivers. 

Regarding claim 14, the combination does not specifically disclose that the driver 
circuit output impedance is 50 Ohms and the light emitter impedance is 5 Ohms and the 
transmission lines taper to gradually decrease impedance so as to match the driver 
circuit and the light emitter source. However, it would have been obvious to provide 
impedance matching to the desired impedance of the driver circuit and the light emitter 
in order to reduce distortions. 

Regarding claim 15, Kasper et al disclose a fiber optic communication system, as 
shown in Fig. 1, comprising: 

a signal transmitter that produces an optical signal of varying light intensity, the 
transmitter further comprising: 

a driver circuit (16) configured to receive an original modulated electrical signal 
(from data source) and to generate a driver electrical signal, the driver circuit 
configured to have a driver circuit output impedance; 
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a light emitting source (18) having a light emitter impedance different than the 
driver circuit output impedance, the light emitting source configured to receive the 
original modulated electrical signal such that it produces the optical signal of varying 
light intensity that is proportional to the original modulated electrical signal; and 

transmission lines coupled between the driver circuit and the light emitting 
source such that the transmission lines transmit the driver electrical signal from the 
driver circuit to the light emitting source (see paragraph [0023-0028]); 

an optical fiber (20) coupled to the signal transmitter that receives and transmits 
the optical signal; and 

a receiver (22) coupled to the optical fiber that receives the optical signal and 
converts the received optical signal into an output electrical signal that is a replica of 
the original modulated electrical signal. 

Kasper et al disclose optical transmission system comprising transmission line 
connecting the driver and the laser and suggest the use of impedance matching 
resistors between the laser driver and laser diode (see paragraphs [002-00024]). 
Kasper et al differ from the claimed invention in that Kasper et al do not disclose that 
the transmission lines configured such that impedance of the transmission lines 
gradually changes over the length so that the tapered transmission lines match the 
impedance of the driver circuit at the first end and match the impedance of the light 
emitter at the second end. Carvalho et al teach the use of tapered lines for impedance 
matching having the impedance of the transmission lines gradually changes over the 
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length (see Fig. 1 and paragraph [0030]). Therefore, it would have been obvious to an 
artisan of ordinary skill in the art at the time the invention was made to replace the 
transmission line or impedance matching resistors of Kasper et al with that of tapered 
transmission lines of Carvalho et al. One of ordinary skill in the art would have been 
motivated to provide such impedance matching transmission line in order to provide 
impedance matching devices with small geometrical devices which further provide 
improved operational bandwidths and low dispersion. 

Regarding claim 17, wherein the tapered transmission lines comprise two lines 
spaced apart from each other immediately adjacent the driver circuit by a first distance 
and spaced apart from each other immediately adjacent the light emitter by a second 
distance, the first distance being greater than the second distance (see Fig. 1 and 
paragraph [0030]). 

Regarding claim 18, wherein the tapered transmission lines comprise two lines 
spaced apart in a transmission plane, the transmission plane being located adjacent a 
ground plane and wherein the lines in the transmission plane are spaced apart from the 
ground plane immediately adjacent the driver circuit by a first distance and wherein the 
lines in the transmission plane are spaced apart from the ground plane immediately 
adjacent the driver circuit by a second distance, the first distance being greater than 
the second distance (see Fig. 1 and paragraph [0030]; it would have been obvious to 
replace the transmission lines of Kasper et al with that transmission lines of Carvalho et 
al; see claim 15). 



r 
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Regarding claim 19, wherein the tapered transmission lines comprise two lines 
having varying diameter such that the diameters of the two lines immediately adjacent 
the driver circuit are smaller than the diameters of the two lines immediately adjacent 
the light emitting sources (see Fig. 1 and paragraph [0030]; it would have been obvious 
to replace the transmission lines of Kasper et al with that transmission lines of Carvalho 
et al; see claim 15). 

Regarding claim 21, wherein a distance between the two lines changes 
exponentially from the first end to the second end (see paragraph [0040]). 

Regarding claim 22, Kasper et al disclose transmitter, shown in Fig. 1, 
comprising: 

a driver circuit (16) configured to receive a modulated electrical signal and to 
have a driver circuit output impedance; 

a light emitting source (18) having a light emitter impedance different than the 
driver circuit output impedance, the light emitting source configured to receive the 
modulated electrical signal such that the light emitting source produces a modulated 
optical signal proportional to modulated electrical signal; and 
Kasper et al disclose optical transmission system comprising transmission line 
connecting the driver and the laser and suggest the use of impedance matching 
resistors between the laser driver and laser diode (see paragraphs [002-00024]). 

Kasper et al differ from the claimed invention in that Kasper et al do not disclose 
that the transmission lines configured such that impedance of the transmission lines 
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gradually changes over the length so that the tapered transmission lines match the 
impedance of the driver circuit at the first end and match the impedance of the light 
emitter at the second end. Carvalho et al teach the use of tapered lines for impedance 
matching having the impedance of the transmission lines gradually changes over the 
length (see Fig. 1 and paragraph [0030]). Therefore, it would have been obvious to an 
artisan of ordinary skill in the art at the time the invention was made to replace the 
transmission line or impedance matching resistors of Kasper et al with that of tapered 
transmission lines of Carvalho et al. One of ordinary skill in the art would have been 
motivated to provide such impedance matching transmission line in order to provide 
impedance matching devices with small geometrical devices which further provide 
improved operational bandwidths and low dispersion. 

Regarding claim 23, wherein a change from the first distance to the second 
distance is substantially linear (see paragraph [0040] of Carvalho et al). 

Regarding claim 24, wherein the first distance is greater than the second 
distance (see Fig. 1 and paragraph [0030] of Carvalho et al). 

Regarding claim 25, Kasper et al disclose transmitter, as shown in Fig. 1, 
comprising: 

a driver circuit (16) configured to receive a modulated electrical signal and to 
have a driver circuit output impedance; 

a light emitting source (18) having a light emitter impedance different than the 
driver circuit output impedance, the light emitting source configured to receive the 
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modulated electrical signal such that the light emitting source produces a modulated 
optical signal proportional to modulated electrical signal; and 
Kasper et al disclose optical transmission system comprising transmission line 
connecting the driver and the laser and suggest the use of impedance matching 
resistors between the laser driver and laser diode (see paragraphs [002-00024]). 

Kasper et al differ from the claimed invention in that Kasper et al do not disclose 
that the transmission lines configured such that impedance of the transmission lines 
gradually changes over the length so that the tapered transmission lines match the 
impedance of the driver circuit at the first end and match the impedance of the light 
emitter at the second end. Carvalho et al teach the use of tapered lines for impedance 
matching having the impedance of the transmission lines gradually changes over the 
length (see Fig. 1 and paragraph [0030]). Therefore, it would have been obvious to an 
artisan of ordinary skill in the art at the time the invention was made to replace the 
transmission line or impedance matching resistors of Kasper et al with that of tapered 
transmission lines of Carvalho et al. One of ordinary skill in the art would have been 
motivated to provide such impedance matching transmission line in order to provide 
impedance matching devices with small geometrical devices which further provide 
improved operational bandwidths and low dispersion. 

Regarding claim 26, wherein the first and second lines are spaced apart from 
each other such that a first distance between the respective first ends of the first and 
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second lines is different from a second distance between the respective second ends of 
the first and second lines (see Fig. 1 and paragraph [0030] of Carvalho et al). 

Regarding claim 27, wherein the first distance is greater than the second 
distance (see Fig. 1 and paragraph [0030]). 

Regarding claim 28, wherein the respective first ends of the first and second 
lines have relatively smaller cross-sectional areas than the respective second ends of 
the first and second lines (see Fig. 1 and paragraph [0030]). 

Regarding claim 29, Kasper et al disclose transmitter, as shown in Fig. 1, 
comprising: 

a driver circuit (16) configured to receive a modulated electrical signal and to 
have a driver circuit output impedance; and 

a light emitting source (18) having a light emitter impedance different than the 
driver circuit output impedance, the light emitting source configured to receive the 
modulated electrical signal such that the light emitting source produces a modulated 
optical signal proportional to modulated electrical signal. 

Kasper et al disclose optical transmission system comprising transmission line 
connecting the driver and the laser and suggest the use of impedance matching 
resistors between the laser driver and laser diode (see paragraphs [002-00024]). 
Kasper et al differ from the claimed invention in that Kasper et al do not disclose that 
the transmission lines configured such that impedance of the transmission lines 
gradually changes over the length so that the tapered transmission lines match the 
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impedance of the driver circuit at the first end and match the impedance of the light 
emitter at the second end. Carvalho et al teach the use of tapered lines for impedance 
matching having the impedance of the transmission lines gradually changes over the 
length (see Fig. 1 and paragraph [0030]). Therefore, it would have been obvious to an 
artisan of ordinary skill in the art at the time the invention was made to replace the 
transmission line or impedance matching resistors of Kasper et al with that of tapered 
transmission lines of Carvalho et al. One of ordinary skill in the art would have been 
motivated to provide such impedance matching transmission line in order to provide 
impedance matching devices with small geometrical devices which further provide 
improved operational bandwidths and low dispersion. 

Regarding claim 30, Kasper et al disclose a transmitter, shown in Fig. 1, 
comprising: 

a driver circuit (16) configured to receive a modulated electrical signal and to 
have a driver circuit output impedance; and 

a light emitting source (18) having a light emitter impedance different than the 
driver circuit output impedance, the light emitting source configured to receive the 
modulated electrical signal such that the light emitting source produces a modulated 
optical signal proportional to modulated electrical signal. 

Kasper et al disclose optical transmission system comprising transmission line 
connecting the driver and the laser and suggest the use of impedance matching 
resistors between the laser driver and laser diode (see paragraphs [002-00024]). 
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Kasper et al differ from the claimed invention in that Kasper et al do not disclose that a 
transmission line that includes first and second lines, and a ground plane having a first 
end and a second end, the ground plane being arranged such that a first distance 
between the ground plane and the transmission line at the driver circuit is different 
from a second distance between the ground plane and the transmission line at the light 
emitting source. Carvalho et al teach the use of tapered lines for impedance matching 
having the impedance of the transmission lines gradually changes over the length with 
ground plane (see Fig. 1 and paragraph [0030]). Therefore, it would have been 
obvious to an artisan of ordinary skill in the art at the time the invention was made to 
replace the transmission line or impedance matching resistors of Kasper et al with that 
of tapered transmission lines of Carvalho et al. One of ordinary skill in the art would 
have been motivated to provide such impedance matching transmission line in order to 
provide impedance matching devices with small geometrical devices which further 
provide improved operational bandwidths and low dispersion. 

Regarding claim 31, wherein the first distance is greater than the second 
distance (see Fig. 1 and paragraph [0030]). 
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Response to Arguments 

3. Applicant's arguments filed 03 August 2007 have been fully considered but they 
are not persuasive. 

On page 11 of the response, applicant argues that "the Examiner has failed to 
specifically identify which element(s) of Carvalho are purported to correspond with the 
"transmission lines" recited in the claims and, instead, simply relies on a vague 
reference to Fig. 1 and paragraph [0030] of Carvalho \x\ support of the rejection. 
Therefore, the Examiner has failed to specifically identify what the Examiner believes to 
constitute the purportedly obvious combination". 

As described in the "Brief Description of the Drawings" on paragraph 
[0019], Carvalho et al clearly teaches that Fig. 1 is impedance-matching coupler, which 
comprises of transmission line with impedance gradually change along its width. On 
paragraph [0030] Carvalho et al recite "The characteristic impedance of the device 
undergoes a gradual change of value through a gradual variation of the slot 17 width 
along its length, i.e. between the first end 20 and the second end 22." The elements 
on the upper portion of the dielectric substrate (10) are considered as transmission line 
(see paragraph [0028], "The transmission line comprises a center strip 12, a dielectric 
layer 14 provided on top of the center strip 12, and an electrically grounded layer 16, 
18 on top of the dielectric layer 14"). 
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Furthermore, applicant argues that "the examiner has not established that 
"conducting strip 12" of Carvalho \s "tapered" or that it constitutes "transmission lines" 
(emphasis added), as recited in claims 1 and 15. 

As indicates above, Carvalho et al clearly teaches impedance-matching coupler in 
which impedance changes over the length of the coupler. On paragraph [0028] 
Carvalho et al recite "Since the conducting strip 12 is to be connected to associated 
electronics components, the width of the strip is preferably in range compatible with 
typical connector arrangements". On paragraph [0031], Carvalho et al teaches that the 
conduction strip itself may be of variable widths "Other embodiments including a 
variation of the width of the central conductive strip along tie length of the impedance 
coupler are also possible, as well as embodiments additionally comprising other prior art 
means of altering the impedance." On paragraph [0040] Carvalho et al clearly teach 
tapering of the ground planes which is part of the transmission lines "In FIG. 1 and FIG. 
2, the tapering of the ground planes 16, 18 is illustrated as being linear.... Here the 
gradual change of the central slot is generally slower at the narrow end. Furthermore, 
the ground plane edges are parallel to the conducting strip at both ends. Such a 
configuration may serve to make the gradual impedance change from one side of the 
device to the other softer and more even." 

With respect to other claims, based on the above, the prior arts of record still 
read on the claimed limitation. 
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Conclusion 

4. THIS ACTION IS MADE FINAL. Applicant is reminded of the extension of 
time policy as set forth in 37 CFR 1.136(a). 

A shortened statutory period for reply to this final action is set to expire THREE 
MONTHS from the mailing date of this action. In the event a first reply is filed within 
TWO MONTHS of the mailing date of this final action and the advisory action is not 
mailed until after the end of the THREE-MONTH shortened statutory period, then the 
shortened statutory period will expire on the date the advisory action is mailed, and any 
extension fee pursuant to 37 CFR 1.136(a) will be calculated from the mailing date of 
the advisory action. In no event, however, will the statutory period for reply expire 
later than SIX MONTHS from the mailing date of this final action. 

5. Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Dalzid Singh whose telephone number is (571) 272- 
3029. The examiner can normally be reached on Mon-Fri 9am - 5pm. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Jason Chan can be reached on (571) 272-3022. The fax phone number for 
the organization where this application or proceeding is assigned is 571-273-8300. 
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Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. Status 
information for unpublished applications is available through Private PAIR only. For 
more information about the PAIR system, see http://pair-direct.uspto.gov. Should you 
have questions on access to the Private PAIR system, contact the Electronic Business 
Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a USPTO 
Customer Service Representative or access to the automated information system, call 
800-786-9199 (IN USA OR CANADA) or 571-272-1000. 
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DALZID SINGH 
PRIMARY EXAMINER 




